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The Demographic Transition
ANSLEY J. COALE*
Demographictransitionis a setof changesin reproductivebehaviourthatare
experiencedasa societyis transformedfrom a traditionalpre-industrialstateto a
highlydeveloped,modernizedstructure.The transformationis thesubstitutionof
slowgrowthachievedwith low fertilityandmortalityfor slowgrowthmaintained
with relativelyhighfertilityandmortalityrates. Contraryto earlydescriptionsof
the transition,fertility in pre-modernsocietieswaswell belowthemaximumthat
mightbe attained. However,it waskeptat moderatelevelsby customs(suchas
late marriageor prolongedbreast-feeding)not relatedto thenumberof children
alreadyborn. Fertility hasbeenreducedduringthe demographictransitionby
the adoptionof contraceptionasa deliberatemeansof avoidingadditionalbirths.
An extensivestudyof thetransitionin Europeshowstheabsenceof a simplelink
of fertility with education,proportionurban,infant mortalityandotheraspects
of development.It alsosuggeststheimportanceof suchculturalfactorsascommon
customsassociatedwith a commonlanguage,and the strengthof religioustradi-
tions.Sufficientmodernization everthelessseemsalwaysto bringthetransitionto
lowfertilityandmortality.
I. MODERATE GROWTHCHARACTERISTICS
OF TRADITIONAL SOCIETIES
In a very long perspective,the humanpopulationhasgrownfrom the
hypotheticaloriginof thespecies(presumablywithtwopersons)aboutahundred
thousandyearsagoto about4* billionpersonstoday.Theincreasefrom2persons
to 4* billionhastakensolongthattheaveragerateof growthhasbeenonlyabout
two-tenthsof a personperthousandpopulationperyear.Anypopulationof ten
thousandwouldscarcelynoticeanincreaseof 2 peryear. In thefirst90,000years
thepopulationgrewto perhapstenmillion.Accordingto anestimate,it wasten
thousandyearsagothatthedomesticationof animalsandthecultivationof land
began.Theestimateof tenmillionfor thepopulationatthattimeisbasedonwhat
historicalanthropologistsconsidertobethelikelymaximumnumberthatcouldbe
supportedbyhuntingandgathering- withoutdomesticationfplantsandanimals.
A growthin90,000yearsfromahypothetical2personstoaboutenmillionimplies
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anaveragerateof onlyabout16perhundredthousand(.16perthousand).From
10,000yearsagountilabout1750(thebeginningof theperiodweshallbediscussing
whenwespeakof thedemographictransition),thepopulationgrewfromabout10
millionto about500million. Suchan increasein a littlelessthan10,000years
impliesanaverageannualrateof increasethatwasstillverylow- onlyabouthalfof
apersonperthousandperyear.Since1750,in theperiodinwhichthedemographic
transitiontookplace,theaveragerateof increaseofworldpopulationhasbeenmuch
morerapid,anaverageof about7.5perthousand,some15timesashighasin the
previoustenthousandyears.In thepasttwocenturies,thegrowthof worldpopu-
lationaccelerated,reachingan annualrateof increasein the 1960sof about2
percent,or 20perthousand.Thepeakrateisverymuchhigherthanthelowaverage
sincetheoriginof thespecies,or in anyextendedperiodbefore1750.Theaverage
increaseof 7.5perthousandsince1750,thoughlessthanthegrowthratesinthelate
20thcentury,wasenoughtoproduceamultiplicationof thepopulationof theworld
byafactorof8or9 inalittleovertwocenturies.
The nearlyimperceptibleaverageannualgrowthof thehumanpopulation
until 1750is aninevitablelong-runfeatureof thepopulationof anylong-enduring
pre-modernsociety.If suchasocietygrewby aslittleas5 perthousandperyear,
a slowrateby contemporarystandards,itssizewouldbemultipliedbyabout12in
onlyfivecenturies.In fivecenturiesapopulationof 10millionwouldbecome120
million;or, if thegrowthwerenegative,itwouldshrinkfromtenmilliontolesstban
a million. Increasesby a factorof 12in fivecenturiesrarelyoccurred.Indeed,a
populationthatemploysonlyslowlychangingtechnology,thatdepends,forexample,
on agricultureusingtraditionaltechniques,andthathasaccessto limitedterritory
couldnotsupportrepeatedmultiplicationby a factorof 12everyfivecenturies.
Oncetheaccessiblet rritoryis fullysettled,furthermultiplicationby sucha large
factoris not possiblewitha nearlyfixedtechnology.I thinkwecantakeit as
approximatelycorrecthatin apre-modernsocietywhichhasstabletraditionsand
longinhabitsa fixedterritory,thelong-runrateof increaseisclosetozero,implying
abalanceintheaveragebirthanddeathrates.
A veryclosebalancebetweenbirthanddeathratesmusthavebeentheaverage
experienceof theworldpopulationoverits longhistory. For example,fromthe
averagerateof increaseof about0.5perthousandthatonecancalculatefromabout
tenthousandyearsagoto about1750,it followsthatif oneestimatesanaverageof
about40birthsperthousandpopulationperyear,theaveragedeathratemusthave
been39.5perthousand.Theinevitabilityof slowgrowthin traditionalsocieties
andtheimpliedclose}>alancebetweenbirthanddeathratesleadsto thisquestion:
Howwassuchaclosebalanceachieved?It seemsreasonableto supposethatsome
kindof homeostaticmechanismwasin operation.A homeostaticmechanismisa
mechanismthatachievesa balanceby causingratesto changein a directionto
correctanypositiveornegativedeviationfromtheequilibrium.
In otherwords,theremusthavebeensomekindof homeostaticmechanism
thatcausedeathratesto riseor birthratestofallwhenanepisodeof rapidgrowth
produceda greatlyenlargedpopulationwithinagivenarea,andamechanismthat
causedlowerdeathratesor higherbirthrateswhennumbersweredepleted.In pre-
modernconditions,it iseasytoseethatmortalitycanserveassuchabalancingforce.
Overcrowdingof a limitedterritoryunderpre-modernconditionscanleadquite
understandablyto higherdeathrates. In apre-moderncontexta largepopulation
in a limitedterritoryprovidesacriticalmassthatcanmaintainendemicdiseaseand
allowtherapidspreadof anynewlyintroducedpathologicalcontagiousagent.A
largepre-modernpopulationis moreliableto infestationwith intestinalparasites
becauseof contaminatedfood and water;ultimately,too largea pre-modern
populationsuffersworsenutritionbecauseof low percapitaavailabilityof food.
Similarlya favourabler lationto resourcesfollowingalargereductioninpopulation
allowsbothbetternutritionandlesscontagion.Thusahomeostaticmechanismthat
operatesthroughvariationsin the deathrate is readilyvisualized.Whenthe
populationbecomestoo dense,thedeathrategoesup;andwhendensityis less,
mortalityratesarelower.
In Figure.l oneaxisis a measureof fertilityandtheothera measureof
mortality. Therearea seriesof curvesin thefigure,eachshowingthelong-run
rateof increasethatwouldresultfromthecontinuedprevalenceofacombinationof
fertility(asshownontheverticalaxis)andmortality(asexpressedbyameasureon
thehorizontalaxis).Themeasureof fertilityisonethathasprovedmostusefulto
demographers.It iscalledthetotalfertilityrate,whichissimplytheaveragenumber
of childrenperwomanbornin alifetimeaccordingtoagivenregimeof childbearing
ratesby ageof mother.In otherwords,inapopulationwithatotalfertilityrateof
6, thebirthratesexperiencedbyageofwomanfromage15to50wouldproduceon
theaverage6 childrenin a lifetime.Theexpectationof lifeatbirthis theaverage
durationof life thatwouldbeexperiencedin ahypotheticalcollectionof persons,
whofrombirthuntilallareextinctaresubjecto aspecifiedsetof deathratesby
age. An expectationof lifeof 20yearsmeansthataccordingto agivenmortality
regime,theaverageageatdeathwouldbe20 years.At theotherextreme(just
nowbeingattainedby themostadvancedpopulations),anexpectationof lifeof 80
yearsmeansthatthepopulationwouldsurvivetothataverageage,if subjecttoaset
of verylow mortalityrates. Figure1 showstherateof increasecausedby the
continuedprevalenceofa particularcombinationof total fertility rate and
expectationof lifeat birth. Thelinelabelledzerois thelocusof combinationsof
lifetimebirthsandaveragedurationsof lifethatleadto apopulationthatdoesnot
grow. Forexample,if thetotalfertilityratewereabout871,anaveragedurationof
life of about15yearswouldleadto zerogrowth. If thetotalfertilityratewere
about7 (approximatelytheratein Pakistan),anexpectationof lifeof a littleless
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Figure2. Combinationsof TFR and eO in selectedpre-industrialpopulations-0 .
Europeanpopulationsin the 18thcentury,India in 1906,and rural
Chinain 1930
Combinationsof TotalFertilityRateandExpectatiop.of Life atBirth
thatproducevariouslong-rungrowthsfromminusonepercentto three
andahalfpercent
than20yearswouldcausethepopulationto remainstationary.At theother
extreme,if theexpectationof lifewereashighashasyetbeenobserved,theaverage
numberof childrenbornwouldbe a littleover2 to maintainapopulationthatis
notgrowing.OtherlinesinFigure1showcombinationsof totalfertilityrateandlife
expectancythatproduceotherratesof growth,fromminusonepercento 3~
percentperyear. Thecombinationi Pakistantodayof a totalfertilityrateclose
to 7 anda lifeexpectancyaround50yearsis consistentin Figure1withagrowth
rateof about3 percentayear,verycloseto theactualrateof increaseinPakistan.
Becauseof the numericalimplicationsof long-sustainedgrowth,in pre-modern
societiesoneexpectsacombinationof fertilityandmortalityconsistentwitharate
of increasecloseto zero. Empiricalevidenceon thispointis verysparsebecause
therearefewreliablerecordsof fertilityandmortalityin pre-industrialsocieties.
Thereare somescatteredatapermittingcalculationof the approximatetotal
fertilityrateandlifeexpectancyin ahandfulofpopulationsthathadnotyetbegun
or hadjust begunthe demographictransition. In Figure2 the x's represent
combinationsof estimatedfertilityandmortalityin selectedpopulationsnot yet
muchaffectedby modernindustrializationa dassociatedsocialchange.Severalre
Europeanpopulationsin thelate18thcentury.Bythelate18thcentury,therateof
increasehadbeguntoriseinmanyEuropeanpopulations;theEuropeangrowthrates
in Figure2 arethuslessthanonepercent,althoughabovezero.Themoderndecline
in thebirthratehadnotyetbegunin thesepopulations.Asfaraswecanjudge,they
hadatotalfertilityratethathadprevailedforsometimepriortothedateshown.
Thenon-Europeanpopulationsin Figure2 aretheruralpopulationof China
about1930andthepopulationof Indiabetween1901and1911.Thetotalfertility
ratein ruralChinain 1930wasabout5~childrenperwoman;theexpectationof life
wasabout24years;theannualrateof increasewasclosetozero.In Indiaduringthe
decadefrom1901to 1911,theexpectationof lifewasabout26yearsandthetotal
fertilityratewasabout6.2childrenperwoman.In Figure3 thetypicalcombina-
tionsof fertilityandmortalityin pre-modernsocietiesfall in theellipselabelled
"pre-transitionregion".Thesearecombinatiof1~of fertilityandmortalitythatleadto
a rateof increasenotfarfromzero.ContemporaryEuropeanpopulationsthathave
beenthroughthe demographictransitionhavecombinationsin the smallellipse
labelled"post-transitionregion". Thesepopulationshaveexpectationsof lifeof
about75 yearsandtotalfertilityratesthatareonlyabout2 childrenperwoman;
somearejustabovebutmostarebelowthelevelthatis requiredfor long-runzero
growth.
A surprisingfeatureof the pre-industrialcombinationsof fertility and
mortalityin Figure2 (of selected18thcenturyEuropeanpopulationsplusIndiaand
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7 China)is thatthetotalfertilityratesareso low: just above4 in someof the
Europeanpopulations,only5~in ruralChina,and6.2in theIndiansubcontinent.
Thislevelof fertilityissurprisingtoademographerbecauseof theverymuchhigher
fertilityratesthathavebeenreliablyrecordedamongcertainreligiousectsinNorth
Americainthiscentury,andtheequallyhighratesamongFrenchCanadiansinthe17th
century.Althoughthesepopulationshadquitehightotalfertilityrates,theywere
notashighastheymighthavebeen,becausemarriageoccurredatrelativelylateage.
If thehighfertilityratesamongmarriedFrenchCanadianswerecombinedwiththe
earlymarriagein India,Pakistan,China,orEgypt,or inmanyothercountriesinAsia
or Africa,thecombinationwouldleadto a totalfertilityrateover10. In other
words,it iseasytoshowthatitwouldbepossibletohaveatotalfertilityrategreater
than10 with a combinationof demographiccharacteristicsobservedin different
populations.
ProfessorFrankNotestein,whowasoneof thepioneersinthedevelopmentof
theideasof thedemographictransition,saidthatonewouldexpeQthighfertilityto
characterizeanypre-modernpopulation.I canexpresshisideasbestbygivingherea
shortexcerptfromwhathewrote. He said:"Wemaytakeit for grantedthatall
populationsurvivingto themodernperiodin thefaceof inevitablyhighmortality
hadboththephysiologicalcapacityandthesocialorganizationnecessarytoproduce
highbirth rates"[7]. thus highmortalitywasinevitablebecausethemeansof
makingit low hadnotbeendevelopedyet;for survival,birthratesalsohadto be
high.Hegoesontosay:"PeasantsocietiesinEuropeandalmostuniversallythrough-
outtheworldareorganizedin waysthatbringstrongpressuresontheirmembersto
reproduce.Thesearrangements,whichstoodthe testof experiencethroughout
centuriesof highmortality,arestronglysupportedby popularbeliefs,formalizedin
religiousdoctrine,andenforcedbycommunitysanctions".
In otherwords,Notestein(andotheroriginatorsof the conceptsof the
demographictransition)saidthatpre-transitionsocietiesmusthavehadhighfertility.
Yet in examiningempiricaldataonthefertilityinpre-modernsocieties,wefindthat
it isnotnearlyashighasit mightbe. Ratherthantotalfertilityratesof 10ormore,
theactualrangeis from4.1in Denmarkto 6.2in India. Howcanthesemoderate
levelsof fertilitybereconciledwithstatementsaboutthedemographictransition
to the effectthat high fertility is inevitableif a pre-modernsocietyis to
surviveto themodernperiod? In re-examiningtheseissues,I havecometo the
conclusionthata pre-modernsocietywasmostlikelyto surviveto themodernera
with moderatelyhigh ratherthan veryhigh fertility. The rationalemaking
moderatelyhigh ratherthan veryhigh fertilityadvantageousis the necessary
existenceof anaveragerateof increaseclosetozerooveranyverylongperiod.Such
a ratemaybeachievedbyanyoneof thecombinationsshowninFigures1-3. Thus
thereis a choice,or at leastherearealternatives,of veryhighmortalityandvery
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highfertilityor moderatelyhighfertilityandmoderatelyhighmortalityto achieve
agrowthratenearzero.Low fertilityandlowmortalityarenotachoice,because,
asNotesteinoted,lowmortalitycouldnotbeachieved.I havecometorealizethat
a societywhichdevelopedcustomsthatpromotedthehighestfertilitypossible(with
a totalfertilityrateof 10or higher)would,overa longperiod,inevitablyhavean
averagedurationof life of lessthanIS years.Only20-25 percentof thewomen
wouldsurviveto themeanageof childbearing.Suchacombinationof veryhigh
fertilityandveryhighmortalitywouldmakethepopulationmorevulnerableto
catastrophe,andwouldmakeit poorlycompetitivewithothersocietiesthathada
lowermortalityandfertility.Whenthisideafirstoccurredtome,it seemedcontrary
to therudimentaryideasI hadof evolutionarycompetitionbetweenspecies.Why
wouldnot thepopulationwith the highestfertilityswampout its neighbours?
Feelinguneasyaboutthe conclusionthatmoderatefertilitywasadvantageous,I
calledacolleaguein Princeton'sBiologyDepartmentwhois aprominentscholarin
mathematicalbiologyandanexperton reproductivestrategiesandthetheoryof
evolution.I askedhimwhetherit makesenseto saythata societywithmoderate
fertilitywouldhavea bettersurvivalchancethanonewithveryhighfertility.He
said,well,if youweretalkingaboutlargecomplicatedmammals,I wouldsaythat
youwereright. ThusI learnedthatevolutionarytheoristshavefoundtwo polar
strategiesfor survivalin the Darwinianstruggle.Oneisknownas"r selection"
andtheotheris knownas"k selection". Thefirst strategy- r selection- iswhatI
hadvisualizedastheessenceof evolutionarytheoryfromaratherweakgroundingin
the subject. It is a strategythat entailsan inordinatelyhighcapacityfor
reproduction.It is characteristicof speciesof smallbodysize,shortlife-spanand
shortintergenerationalintervals,witha limitedareaof foragingandahighlyvariable
habitat. Such speciessurvivesuccessfullythrougha capacityfor veryrapid
multiplication.Theymaybedepletedwhentheenvironmentis unfavourable,and
springbackto largenumberswhenthe environmentpermits,anddo sobefore
competitorsmightfill theirniche.
The secondstrategy- k selection- is characteristicof largecomplicated
animalswithlonglife-spans,10Qgintergenerationalintervals,alargeareaof foraging,
anda stablehabitat.Suchspeciesurvivemoresuccessfullybymoderatefertility
whichis consistentwith a longdurationof gestationandmaturationandwhich
avoidsovercrowdingthehabitat.Thisreproductivestrategyis foundamonglarge
mammals(likeelephants)andlargebirds,suchasthewanderingalbatrossthatlaysits
firsteggatanageof8or9 yearsandlaysonlyoneeggeverytwoyears.
Pre-modernhumansocietiesdevelopsociallytransmittedandsociallyenforced
customsthatleadtomoderater production.Moderatereproductionisconduciveto
bettersurvivalof a ~ocietyin thesamewaythatgeneticallydeterminedmoderate
reproductionisfavourabletothesurvivalof large,slowlymaturinganimalspecies.
How.didpre-modernsocietiesmaintainamoderatelyhighratherthanavery
highlevelof fertility? Differentmethodsof attaininga moderatelyhighlevelof
fertilityhaveprevailedin differentsocieties.In the18thcenturyWesternEurope,
wheretotalfertilityrateswerefromfourto fiveandahalf,therewasa sourceof
moderatef rtilitynotfoundinpre-moderntimesinothersocieties:latemarriageand
a surprisinglyhighproportionof thepopulationthatremainsunmarried.Themean
ageatfirstmarriageinWesternEuropevariedfrom23to28yearsforwomen.The
proportionremainingpermanentlysinglewasat least10percentandsometimes
ashighas20 or 3Dpercent.Asa result,onlyabout50percentof thewomenin
thechildbearingagesfromIS to 50weremarriedat anygivenmoment,keeping
fertilityabout50percentbelowwhatit mighthavebeenif marriagewereuniversal.
Thuspostponementof marriageandpermanentcelibacywereonewayof keeping
fertilityonlymoderatelyhigh. Theprohibitionof widowremarriagehasasimilar,
thougha smaller,effect.Womenstillin thefertileagesin Indiaarekeptfromthe
possibilityof childbearingby notbeingallowedto remarry.Thecombinationof the
extremelyearlymarriagethatwastraditionalin India,includinginfantmarriage,with
aprohibitionof remarriagemeanthatasubstantialpercentage(8to 10percent)of
womenin Indiain 1901werewidowed,evenatagesfifteento twenty.Twelveto
fifteen percentof all womenof childbearingagewerekept from possible
reproductionby theprohibitionof theremarriageof widows.In AsiaandMrica,
marriagehastraditionallybeenearlyanduniversal:lessthanonepercentofwomen
remainsingleatage30andabove,andthemeanageatfirstmarriageislessthan20
years,sothatrestrictedparticipationi marriagehasnotbeenanimportantfactor.
Nevertheless,thetotalfertilityratein thesepopulationshasnotbeen10,butonly
5~in Chinaanda littleover6 in India. Whenmostwomenof childbearinga eare
married,thereareavarietyof practicesthatlimitmaritalfertilitywellbelowthehigh
levelsrecordedamongthe FrenchCanadiansin the 17thcentury. The most
importantone is extensivelactation.Breast-feedingprolongstheperiodof post-
partumamenorrhoea,andpostponestheresumptionof ovulation,thuslengthening
the intervalbetweenbirths. In addition,in manysocietiesthereis a tabooon
intercoursewhileachildisbeingnursed.Suchataboois typicallybasedonafolk
beliefthatspermpoisonsthemilkor is badfor thechildin variousotherways.
Louis Henry,a Frenchhistoricaldemographer,in citingthebeliefsthatsperm
poisonsmother'smilk,saidthatsuchbeliefswerecommonin AsiaandAfricabut
not in Europe. EtienneandFrancinevandeWalleexaminedEuropeanmedical
literaturefromthe 17thand18thcenturiesandfound,to thecontrary,thatsuch
ideaswerecommon.A particularlyamusingexampleistheadvicewhichtheyfound
hadbeengivenby aGermandoctorto hispatients.Hesaidthatwhilethewoman
is nursingthereshouldbe nointercoursebecausethespermmightcurdlethemilk
andgivethechildalifelongdistasteforcheese.
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Anotherfactorthatcanlowerfertilityisperiodicseparation.Agriculturalists
whomigratefor seasonalworkwillbeseparatedfromtheirwivesforasmuchashalf
theyear. Shepherdsandfishermenareawayfromhomeaspartof theirregular
work. Reductionin theprobabilityof conceptionisapproximatelyproportionalto
thefractionof thetimethecoupleisseparated.Lastly,sterilityiscausedbyvenereal
diseaseand certainforms of tuberculosis;other forms of ill-healthreduce
fecundabilityandraisethefrequencyof intra-uterinemortality.
II. THEABSENCEOF PARITY-RELATEDRESTRICTIONOF FERTILITY
BEFORETHE DEMOGRAPHICTRANSITION
variationin theprevalenceof hormonesthatinhibittheresumptionof ovulation.
Thereis a positiveassociationbetweenthe frequencyof breast-feedingandthe
presenceof suchinhibitingfactors[4]. A socialanthropologistwholivedamongthe
!Kungreportsthatthewomenthemselveswantmanychildren,andsaythatGodis
cruelbecauseHe doesnot givethemmorechildren[3]. Notethatprolonged
breast-feedingwas not a consciouseffort to havefew children,but was a
consequenceof thewayof life. Theproportionof thecaloricintakeof the!Kung
thewomenprovideisabout70percent.Theroundtriptogatherthenutsandfruits
is 2-12 miles.Thewomenmustcarryanyinfantstheyhavewiththem.Carrying
twochildrenplusthegatheredfoodwouldbeimpossible.Onthesetripsthereis a
verycloserelationbetweenmotherandthechild,whois atthemother'sheelseven
whenableto walk [6]. The customof prolongedandintensenursingis very
functionalinthissetting.
Pre-modernsocietiesthusdo notachievebiologicallymaximalfertility,but
restrainit byoneoranotherof thesesetsof measures.Howistheabsenceofparity-
specificlimitationinferred,sincetherearefewdetailedobservationsof pre-modern
fertility?A directobservationof the!Kungisveryunusual.In pre-modernEuropean
populations,therewereno fertilitysurveys.Womenwerenotaskedwhetherthey
werepractisingcontraception;its absencemustbeinferredindirectly.Thekindof
evidencethatshowstheabsenceofparity-relatedmethodsi thatthemeanageof the
womanat the birth of the last child doesnot change,just aswe observein
populationstodaythatdo not practisecontraception.Parishrecordshowth!;;t
womenin the 17thand 18thcenturyEuropeanpopulationsborethelastchild
at a mea{lageof about40years.Weknowfrommodernobservationsthatsucha
meanageat lastbirthis characteristicof populationsthatdonotpractisecontra-
ception.Womenusingparity-relatedrestraintof fertilitybearthelastchildwell
beforeage40. Otherindirectevidence( speciallythepatternof age-specificmarital
fertility)showsthatparity-relatedcontrolwasnot characteristicof pre-modern
populationsin the aggregate.Smallsegmentsof thepopulationmayresortto
deliberatecontraception,butnotthemajority.
Sincemoderatelyhighratherthanveryhighfertilityis usualin pre-modern
societies,andsince,moreover,a totalfertilityrateof only four to sixandahalf
is advantageousin these countries,whywas it not achievedby parity-related
methods?Effectiveformsof contraceptionareknown,atleastto some,in almost
everyculture.Withdrawalor c9itusinterruptuswasthepredominantmethodof
contraceptioni Europein the19thcenturyandat leastuntilWorldWarII. It is
quiteeffectivewhenpractisedscrupulously,but is nota moderninvention.It is
mentionedin theOldTestamentandinsevendifferentbranchesofmedievalIslamic
Law. If moderatefertilitywasadvantageousandthetechniquesof parity-related
restraintof fertilitywereknown,whyweretheynotwidelyused?My unscientific
The importantdistinctionbetweenthemoderatefertilitythatcharacterized
pre-modernpopulationsand the low fertilitythat was introduced uringthe
demographictransitionis this:all of thecustomsthatledto moderatefertilityin
traditionalsocieties,whetherlate marriage,prolongedlactationor periodic
separation,arenot whatdemographerscall parity-specificlimitationof fertility.
Parityis a term(borrowedfrommedicine)thatmeansthenumberof childrena
womanhasborne.A nulliparouswomanhashadnochildren;aone-paritywoman
hashadonechild;anda five-paritywomanhashadfive. In manypre-modern
societieslactationis prolonged;in muchof Africathe tabooon resumptionof
intercoursextendsbeyondthepointof weaning.Yet thesecustomsthatreduce
thetotalfertilityratearefollowedafterthefirstbirthjustastheyareafterthesixth.
They differ fromtherestrainton fertilityin post-transitionpopulations,where
coupleschangetheirpracticesafteracertainnumberof childrenarebornin order
not to haveanymore.Thatkindof restraintof fertilityisparity-specific.Parity-
specificlimitationis behaviourallydifferentfrom non-parity-specificlimitation
althoughit mayhavea numericallysimilareffect. An extremexampleof non-
parity-specificlimitationof fertilityhasbeenobservedamongthe!Kungtribesmen
in theKalahariDesertin SouthwesternAfrica. The!Kungareananthropologist's
delight,sincetheyarestill dependenton huntingandgathering,ratherthanon
settledagriculture.Theyliveonvegetablesandnutsthataregatheredbythewomen
andtheirregularsupplyof meatbroughtin by themen.Theinter-birthintervals
amongthe !Kunghavebeencloselyobservedby anthropologistswhohavelived
amongthemforyearsata time.Theinter-birthintervalaveragesaboutfouryears.
Thetotalfertilityrateof a littleoverfourisaboutaslowasthelowestlistedfora
WestEuropeanpopulationin theeighteenthcentury,restrainedbylatemarriageand
permanentcelibacy.The !Kungachievesuchlow fertilityby veryprolongedand
intensebreast-feeding.Thechildrenarenursedformorethanthreeyears.Medical
anthropologistshaveobservedthat theaverageintervalbetweenursingboutsis
onlyabout15minlltes,andthechildrensleepwiththewomanandhaveaccessto
thebreastatnight.Theseanthropologistshavetakendailybloodsamplestomeasure
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III. THE DEMOGRAPHICTRANSITIONIN EUROPE
Europeandby developmentof transportation,both trans-oceanicandinternal,
with canals,improvedroads,andlaterrailroads.Therewasan improvementin
personalsanitation;peoplebeganto takebathsandwashtheirhands.Lateraclean
water supply was provided,sewage-disposalplants were built, and urban
environmentalsanitationgenerallyimproved. Thus technologicalchangeand
increasesin foodsupplymadeit possibleforthedeathrateto godown;andsome
specificimprovementsin medicinehelped,suchas vaccinationagainstsmallpox.
A naturalimplicationof thetechnologicalchangesthatcharacterizedtheindustrial
revolutionwasthusa reductionin mortality.Thelessobviouspartof thetransition
istheexplanationof theuniversaldeclineof thebirthrateinEurope.
Wecancharacterizethefertilitytransitionin Europeasthereplacementof
a regimeof moderatefertilitymaintainedby latemarriageandnon-parity-related
methodswithinmarriage,by a regimeof lowfertilitywithinmarriageattainedby
parity-relatedcontraception.Parity-relatedrestrictionof fertilitywasinitiated
sooneror laterineverypartof Europe,spreadthroughthepopulation,andproduced
an extraordinarydeclinein fertility. Wehaveconducteda twenty-yearresearch
projectatPrinceton,calledtheEuropeanFertilityProject.It wasastudyconsisting
of a documentation,andthenananalysis,of thedeclinein fertilityin allthe700
provincesof Europe.Withalmostno exceptions( a fewprovincesin Irelandand
someimpoverishedareasin the Balkans),therehasbeenat leasta 50-percent
reductionin maritalfertilityin all theprovinces.Thefertilitytransitionhasthus
beenvirtuallyuniversal.It hasclearlybeena reductionin maritalfertilitycaused
notby moreintensiveor prolongedbreast-feedingorabstinenceorothernon-parity-
relatedpractice,butbycontraception.Theintellectualchallengeof thedemographic
transitionis to explainwhatcausedthisuniversaldoptionof voluntarycontrolof
fertilityamongmarriedwomen. The underlyingideathatNotesteinandothers
suggestedwasthatfertilitydeclinedbecausethesocialandeconomichangesthatare
partof modernizationmakea reductionin fertilityinevitable.In a traditional
societythelocusof productionisthefamily;socialstandingisdeterminedmostlyby
familymembership.In an agriculturalsetting,childrenmakea contributionto
productionwhilestillveryyoungbyfeedingthechickensorbringinginthesheepor
cattle;theyalsohelptakecareof youngerchildren,andrunerrandsfor adults.
Familiesareextended,so thatcareof theyoungchildrencanbesharednotonly
amongolderchildrenbut alsowithotherrelatives.Educationis notanimportant
expense,asfewchildrengotoschool.Thuschildrencontributealotbutdonotcost
much.Therearereligiousandculturalsupportsforhavingchildren.Theproperole
of womenistohavechildren,andthepropersignof truemasculinityistosirealarge
number.Therearebothideologicalndpracticaladvantagesin largefamilies.
Industrializationchangesallof thesefactors.Whenpeopleworkin factories,
theirstatusis determinedby whattheydoratherthanby whotheyare. Children
conjectureis that fromtimeto timein pre-modernsocietiescontraceptionwas
usedby segmentsof thepopulation,butthattheydiedout. RecallNotestein's
statementthathighfertilityis a mustfor societiesin whichmortalityis high. I
havearguedthatmoderatefertilityis advantageousto thetraditionalsociety,butif
fertilitybecomestoo moderate,or fallsbelowthe combinationwiththelowest
attainablemortalitythatisconsistentwithreplacement,thepopulationdoesnotlast.
My conjectureis thatperiodicallymembersof a groupwithina societywill say:
Why shouldI worryaboutposterity?Whyshouldn'twehaveonlyoneor two
children,enjoyour lifemore,allowthemotherin thefamilyto keepherfigure,
livemorecomfortably,andeatbetter?Whyworryaboutthemaintenanceof the
familyname?Whydon'twestopafterwehavehadasmallnumberofchildren?But
if parity-relatedrestrictiondiffusesamonga groupin a pre-modernsociety,that
groupdisappears.If theyproducetoofewchildrentobeconsistentwiththelowest
mortalitylevelattainable,theygraduallyvanish.WhenI outlinedthisargumentto
John Hajnal,hesaid,"It is like a lethalmutation".Prior to thedevelopmentof
theconditionsthatmakelowmortalitypossible,parity-relatedfertilitymaybetoo
attractiveto itspractitionerssothattheycarryit toapointthatisinconsistentwith
replacementof the parents. This conjectureis reinforcedby the resultsof
contraceptivepracticeinafewpre-modernsocietieswhereit hasoccurred.
Somedepartementsin Franceattainedquitelowmaritalfertilitybeginningin
thelate18thcentury.As earlyas1830thebirthratewasonly20perthousand,a
levelcharacteristicof otherpartsof Europeonlyin the20thcentury.At thetime
infantmortalitywasst~llhigh,andtheexpectationof lifeatbirthstilllow. Onesuch
departement,Lot-et-Garonne,in SouthwesternFrance,hadapersistentegativerate
of increasein the19thcenturyandlost25percentof itspopulationfrom1830to
1900,withoutout-migration.TherewasasiillilarpathologyinHungaryin the19th
century. Low fertilityin somevillageswasknownat thetimeastheone-child
family;it wasdenouncedvigorouslyin thechurchesasselfish.Villageswherethe
"one-childfamily"wascommonalsohadastrongnegativerateof increase.
A full accountof the Europeandemographictransitionwouldrequirea
descriptionandexplanationof thedeclineinmortality.I shallsayonlyafewwords
aboutthereductionof mortalityin Europesincethemiddleof the18thcentury.
The technologicalrevolutionthat is generallyconsideredthe basisof the
demographictransition,theso-calledindustrialrevolution,producedmanychanges
thatmadelowerdeathratespossible.It coincidedwiththeopeningup of the
Westernhemisphere)whichgreatlyexpandedthefoodsupply.The regularityof
the food supplywasfurtherinsuredby increasesin agriculturalproductivityin
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mustbetrainedandtypicallydo notstartworkingasearlyasona farm.Partof
modernizationis the developmentof universaleducation,ultimatelycompulsory
education.Insteadof enjoyingtheeconomicservicesof children,parentshaveto
supportthemfor a longtimebeforetheybecomeproductive.Withimpersonal
employmentandurbanresidence,theinfluenceof others'opinionsbecomesless.
If it is consideredimproperto practisecontraceptionandadmirableto havelots
of children,villageresidentsfeelthepressureto conform.In theimpersonallifeof
a city,individualsbecomeindifferentaboutwhattheneighboursthink;andif they
find contraceptionadvantageous,theydo nothesitateto useit. Thechangesthat
areaninevitablepartof adaptingto large-scaleproduction,movingtoacity,andso
on, includea reducedmotivationfor havingchildren.Notesteinaffirmedthatit
wasa changein motivation,not thedevelopmentof newtechniques,thatcaused
thedeclinein fertility. Oneof thelessonsof theEuropeanfertilitystudyisthat
bothnewpreferencesfor smallernumbersof childrenandimprovedknowledgeof
effectivetechniquesareimportant.For example,althoughcoitusinterruptuswas
known,it wasburdenedwithmuchfalseinformationsuchasthebeliefthatit caused
idiocy. In fact,manyindividualsdidnotknowaboutit,or lackedthedegreeof self-
disciplinethatis requiredto makeit effective.Theprevalenceof illegitimatebirths
in the18thand19thcenturyWesternEuropeandtheparallelreductionof marital
andextramaritalfertilityratesin thelate19thcenturysuggestthediffusionof anew
skill throughthepopulation.Presumablythedesireto avoidillegitimatebirthsdid
not newlyarise. Thedesireto limitthenumberof childrenby marriedcouples
doubtlessdidgrowstrongerduringthetransition,buttheabilitytorestrictfertility
bycontraceptionwasalsostrengthened.
TheEuropeanFertilityProjectdocumentedthedeclinein maritalfertilityin
mostEuropeanprovincesfroma pre-transitionplateau,in whichtherewaslittle
parity-relatedlimitation,througha periodof sustainedecline(typicallyat least
50 percent)ascontraceptionwasintroducedandthenmoreextensivelyandmore
effectivelyused.An almostuniversalfeatureof thisreductionin maritalfertilityis
thatonceit startedin aprovinceit continuedwithoutmajorreversalsto a levelno
morethanhalf as highasthepre-transitionplateau.A majordifferenceamong
provinceswasin thedateatwhichthedeclineinmaritalfertilitybegan,andthepace
withwhichit fell. Wehaveestimatedadateforeachprovincewhenmaritalfertility
hadfallenby 10percentfromitspre-declineplateauinasustainedreduction.
Theearliestdateof theinitiationofdeclinewasthelate18thcenturyinafew
departementsin France. In muchof Francethedeclinebeganbefore1830,but
exceptjustacrosstheborderfromFrance,asinGeneva,scarcelyanyotherprovince
of EuropeexperienceFithissystematicdeclinein fertilityuntilafter1870.Indeed
50percentof theEuropeanprovincesbeganthedeclinebetween1890and1920.
I
\
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Weexpectedto find thatfertilitydeclinedfirstin provinceswheremortality
hadbeenreduced,in provinceswhereliteracywashighest,in provinceswherenon-
agriculturalemploymenthadgrown,andin theurbanpartsof provincesbeforethe
rural. In somecountriesuchassociationsbetweenfertilityandsocio-economic
characteristicsdidhold,butnofixedlistof factorsassociatedwiththeinitiationof
afallinfertilitywasfound.
For example,I mentionedthedeclinein fertilityinLot-et-Garonnethatbegan
before 1800. It was a ruraldepartementwith a peasantpopulation;itsinfant
mortalityratewashigh,andtheproportionliteratenot low,yet it wasanearly
pioneerin the reductionof fertility. In England,whichwasthepioneerin the
industrialrevolution,thedeclinedidn'tbeginuntilafter1870.Theexpectedclose
associationof fertilitywithindustrializationa durbanizationwasnotfoundwhen
welookedatthepictureindetail.It isamorecomplicatedpicturethanthat.
It remainstruethatwhenasocietyisfullytransformedto amodernwayof
life,parity-relatedfertilityrestrictionis alwaysprevalent.MassimoUvi Bacci,who
contributedstudiesof Portugal,Spain,andItaly to theEuropeanproject,putsit
thisway:If a populationlivesin apartmenthousesandhasradios,televisionsets,
telephones,refrigerators,andautmobiles,it neverhasanaverageof eightchildren
per couple. Whilefull modernizationseemsalmostalwaysto connotereduced
fertility,it hasnotbeenpossibleto makeachecklistof levelsof literacy,mortality,
proportionin non-agriculturalemployment,andthe like, thatconstitutea sure
signthatthefertilitydeclinemusthavestarted.A complicatingfactorthatemerged
in our detailedlookatEuropeanexperienceis anapparentculturalelementin the
declineof fertility,anelementthatwecanobserve,althoughnotverysatisfactorily
explain. Oneof the first studiesof the demographictransitionat an intensive
geographicallevelwasby agraduatestudent(WilliamLeasure)writinghisdoctoral
dissertationat Princeton [5]. Leasuredecidedto analysethe declineof
fertilityin Spain,sinceit wassomewhatsurprisingthattherehadbeena major
reductionby 1930in conservativeCatholicSpain.Hemadeacolour-codedmapof
maritalfertilityin the49provincesof Spainin 1911,inthemiddleof thetransition.
A strikingfeatureof thismapwasthattheprovincesthathadthesamecolourwere
geographicallyclustered,althoughtheywerenot identicalin social,economic,or
educationalcharacteristics.For example,Catalonia,anareaontheMediterranean
neartheborderwithFrance,whichcontainsBarcelonasoneof itsprovinces,had
lowfertilityearlierthananyotherregion,andthelowestfertilityinSpainin 1911.
Cataloniasa regionincludesomeruralprovincesthathadverylittleindustryand
alsowerenotveryhighin literacy.Yet theseprovinceswerelowinfertilityaswell
asBarcelona,whichwasindustrialized.In contrast,theBasqueregion,thelocus
of thesteelindustry,hadhighfertility.Notbeingabletounderstandthisregional
clustering,I suggestedto Leasurethathetakehismapto someonein themodern
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languagesdepartmentwhospecializedin Spanishcultureandlanguage.Whenthe
professorof Spanishlookedatthecolour-codedbutunlabelledmap,hesaiditwasa
linguisticmapof Spain.Perhapsoneof thereasonsfor regionalclusteringsthatare
similarto linguisticregions.i thatthespreadof contraceptivepracticeanddeliberate
limitationof familyinvolveboth a changein ideasanda masteryof technique.
Thesesocialchangesareprobablyaccomplishedby a combinationof person-to-
personcommunicationa dimitation.If thecommunityleaderslimittheirfamilies,
thencontraceptionbecomesociallysanctioned.If thenext-doorneighbourreports
thatherhusband"takescare"(thefolk expressionfor withdrawal)andthathe
remainsmentallystable,ahousewifecanlearnthatthereisafeasiblewayof avoiding
pregnancy.Both imitationandintimatecommunicationnaturallyhavelinguistic
boundaries.It is hardto imaginea Frenchmanimitatinga German,andthe
transmissionof intimateinformationis difficult for personspeakingdifferent
languages.Anotherpossiblereasonfor theregionalclusteringof fertilitypatternsi
thatregionsin Spainthathavedifferentdialectsalsohaveverydifferenthistories.
Originallytheyweredifferentkingdoms,withdifferentlegalandsocialtraditions.
Livi Bacci,inhisstudyof Italy,examinedtherelationbetweenmaritalfertility
by provincein eachcensusyearfrom 1911to 1961andthevotein 1974in a
nationalreferendumon theliberalizationof lawsgoverningdivorce.Therewasa
significantassociation- theprovincesin whichthevotewentagainsthechurch
werethosein whichatearlierdates(including1911)maritalfertilitywaslow. From
1931to 1961thecorrelationamongtheNorthernprovincesbetweenmaritalfertility
andthedivorceratewashigherthanthemultiplecorrelationwithsixsocio-economic
variables.Whywasmaritalfertilityin 1931(or 1911)socloselyassociatedwitha
voteondivorcelegislationi 1974?Doubtlessit wasconservativeadherenceto the
positionof theCatholicChurchthatledtoavoteagainsttheliberalizationofdivorce
lawsin 1974;asimilaradherencetothepreceptsof thechurchinthesameprovinces
severaldecadesearlierimpededadoptionofcontraception.
RonLesthaeghehasfoundthatsecularization(asindicatedby theproportion
of votescastforsocialistorsocial-democraticparties)isstronglycorrelatedinseveral
Europeancountrieswiththedateof initiationandthepaceof fertilitydecline.
AdditionalevidencefromtheEuropeanFertilityProjectaboutheimportance
of culturalfactorsin thedeclineof fertilitycomesfromthebookonthedeclinein
fertilityin Russia,of whichI wasco-author[2]. (Thebookon Russiaextended
beyondEurope,includingAsiaticaswellasEuropeanRussia.)In Russiawefounda
strongcorrelationbetweenthenationalitycompositionof thepopulationof each
provinceandthetimingof thedeclinein maritalfertility. TheBalticprovincesof
Russiathatareth~mostWesternin culture,stronglyinfluencedby Swedishor
Germanties,werethefirstto reducefertility.Nextwereprovincesin thewestof
l-
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Russiawithnon-GreatRussianpopulations( uchasUkrainian,WhiteRussian,Polish,
or Rumanian).NextweretheprovinceswithGreatRussianpopulations,although
thosewith a largerepresentationf easternFinnish,or othernon-Slavicgroups,
generallyreducedfertilitylater. Finally,theCentralAsianareahadnotexperienced
a declinein maritalfertilityaslateas1970,despitegreatlyreducedmortalityrates
andimpressiveprogressin education(morethan90percentofwomen20-29hadat
leastprimaryschooling.)Thesepeoples- theTadjiks,Kirghiz,Turkmen,and
Uzbeks- hadverylow levelsof femaleliteracyandveryhighmortalityratesand
predominantlyagriculturalor pastoraloccupationsin 1926.Theyalsohadaculture
in whichthepositionof womenwasverysubordinate,andin whichhighratesof
childbearing,especiallyof malechildren,weregreatlyvalued.
Thefailureof fertilityto declinein theCentralAsianRepublics(in therural
areas,theabsenceof a reductionin thebirthrateaslateas 1980suggestshata
declinehasnotoccurredyet)leadsmeto suspectthattheMuslimculturein these
republicsandelsewheremaybeparticularlyresistantto lowerfertility. I amnot
suggestingthatthereis anofficialIslamicreligiousdoctrine,likethatof theRoman
CatholicChurch,statingthatartificialcontraceptioniscontraryto naturalawand
sinfulbehaviour.Ratherit is thetraditionalculturethathasdevelopedin Islamic
populationsthatretardsthedeclinein fertilityasmodernizationbegins.Theculture
elementsinvolvedincludeanextremelysubordinatepositionforwomen,andabelief
thattheirproperoleischildbearingandchild-rearing.
The EuropeanFertilityProjectleadsme,then,to the followingtentative
conclusions:
(1) A sufficientlycompletedegreeof modernization(includinguniversal
educationfor both malesand femalesthroughsecondaryschool,
predominantlyurban residence,employmentin large-scale
non-agriculturalindustries,advancedscientificallybasedtechniquesof
manufacturing,transport,andcommunications,andwidespreadowner-
shiP.of modernamenities)is accompaniedbythegeneraluseof parity-
relatedmethodsof controllingfertilityandmuchreducedratesof
childbearingbymarriedwomen.
Theinitiationof adeclinein fertilityisoftenassociatedwithlowered
mortality,increasededucation,andchangesin occupation.No check-
list of suchcharacteristicsanbe formedthatdefinesa threshold
indicatingthatfertilityreductionwillbegin.
Thereareculturalfactorsthathelpdeterminethestartandspreadof
controlledfertility. In Europeanexperience,populationswithamore
secular,lessreligiousorientationseemto havebeenmoreproneto
beginthedeliberater ductionof therateof childbearing.
(2)
(3)
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In summarizingpreliminaryfindingsof the projectin 1973,I listedthree
prerequisitesfor a sustainedreductionin fertilitycausedby parity-relateduseof
contraception:(i) fertilitymustbewithinthecalculusof consciouschoice- Le.
thedeliberatedecisionto havea certainnumberof childrenmustbeviewedas
morally and socially acceptable;(ii) reducedfertility must be viewedas
advantageous;and(iii) effectivetechniquesof fertilityreductionmustbeavailable
[1]. Whena lessdevelopedcountrybecomesfullytransformedby modernization,
thesethreepreconditionscometoprevail.Butsomeculturesandtraditionsaremore
resistantthanothersto theemergenceof theseprerequisites.
food,whichsoftentheimpactof localcropfailures.Mostimportantinattainingan
expectationof life around50yearsratherthan30 or 40 hasbeenscientificand
technicalprogressin low-costpreventionandtreatmentof disease.Smallpoxhas
beeneradicated;it wasamajorcauseof death.Vaccinesnowreducetheincidence
of manychildhood iseases,andinsecticideshavedrasticallyloweredmortalitydue
to malariandotherhigh-mortalityailmentstransmittedbyinsects.Antibioticscan
curemanyformerlyfatalillnessesandcanbeinexpensivelydistributed.
Theincreasein expectationof lifeatbirthhasslowedbecauseof theabsence,
in thesecondcategoryof theLDC mortalityexperience,of basicchangesin the
environmentand the sanitaryhabitsof the population. Waterand food are
contaminatedwithbacteriandintestinalparasites.Childrenaresubjectodiarrhoea
andenteritisassoonassupplementationf mother'smilkbegins;mortalityrates
fromagesixmonthsto fiveyearsareveryhighasa result.Unsanitaryobstetrical
practicecausesinfantmortalityfrom umbilicaltetanus.Suchsourcesof high
mortalitycanbechangedonlyby fundamentalchangesin attitudeandday-to-day
behaviourandprovisionof newfacilitiesinthevillages.
Somecountriesin whichpercapitaincomesremainverylowhaverisenabove
theapparentbarrierthatseemsto retardincreasesin expectationof life oncean
averagedurationof lifeof about50 yearsis reached.Twosuchcountriesin Asia
areChinaandSriLanka. In both,healthprogrammeshavebeeneffectivealthough
averageincomeis probablyno higherthan in Pakistan. Emphasison health
education,on extensionof availabilityof medicalservicesto theruralpupulation,
on trainingin basicmedicineof millionsof "barefootdoctors",and on the
developmentof thousandsof epidemiologicalentreshasincreasedtheexpectation
of lifeinChinatonearly68years.
Theexpectationof life at birthhasincreasedby a largemarginin allLDCs,
butthereisnosimilaruniformityin recentfertilitytrends.In Table1thereisalist
of LDC populationsin whichtherehasbeena recentmajordeclinein fertility.
Thecountriesareorderedfromthegreatestto theleastproportionater ductionin
thetotalfertilityrate.Theorderingis imprecisebecausenotallthedataarehighly
accurate;moreover,thetimeintervalisdifferentfromcountryto country.Thetop
sixcountriesonthelistareallinEastAsia,andeitherhaveapredominantlyChinese
populationor a culture(S. Korea)stronglyinfluencedby Chinesetraditions.Also
Singapore,Taiwan,Cuba, Mauritius,and Puerto Rico are islands;all eight
populationswitha 50-percentreductionareEastAsian,or islands,or both. The
largereductionin fertilityin the EastAsianpopulationsunderquitedifferent
governmentalstructuresandeconomiconditionsupportstheviewthatcultureis
importantin fertilityreduction.Moreover,inallof thesepopulationsacombination
of a majorincreasein ageat marriageandthewidepracticeof contraceptionor
abortionaccountsforthedecline.
TheDemographicTransitionin theLessDevelopedCountries
In Figure3, thetransitionin fertilityandmortalityintwoEuropeancountries
isrepresentedbyaseriesofdatedcombinationsof totalfertilityrateandexpectation
of lifeatbirth. Theclassicalpatternof thedemographictransitionisanincreasein
expectationof lifewhilefertilityremainsfixed,followedby a furtherincreasein
expectationof life accompaniedby a declinein fertility. This patternis
approximatedin theexperienceof Sweden.Therisein expectationof lifewhile
fertilityremainsconstantcausesa periodof acceleratedgrowthin populations;
thelaterstageof decliningfertilityrestoresa low rateof populationincrease.In
Francethe declinesin mortalityand fertilitywerenearlysynchronous;the
combinationof totalfertilityrateandexpectationof life wasneverfarfromthe
pointof zerogrowth.
In all lessdevelopedcountriesomepartof theriseinaveragedurationof life
thatcharacterizesthetransitionin mortalityhasoccurred.In manyinstancesthe
declinein mortalityis shamefullyshortof whatit mightbe;nevertheless,eventhe
mostisolatedcountriesin TropicalAfricanowhavea lifeexpectancysubstantially
higherthan20yearsago. Therehavebeentwocategoriesof mortalitytransitionin
the LDCs. In onecategorythe possibilitiesprovidedby modernmedicineand
publichealthhavebeenprogressivelyrealized,andmajorgainsin life expectancy
havecontinued.A fewareas- forexample,HongKong,Singapore,andTaiwan-
nowhavemortalityratesby ageindistinguishablefromtheratesfoundin many
Europeancountries.In thesesameareas,however,increasesin incomeandprogress
ineducationmaketheterm"lessdeveloped"nolongerveryapt.
Thesecondcategoryof theLDC mortalityexperience(found,forexample,in
India,Pakistan,Bangladeshand,approximately,in Egypt)is a largeincreasein
expectationof life fromabout30to 50yearsin themiddleyearsof thiscentury.
In this secondcategory,the increasein expectationof life hasdecelerated-
mortalitymaystillbefalling,butnotsorapidly.Mortalityhasfallenin theLDCsfor
severalreasons.Deathsfromfaminehavebeenavoidedby increasedagricultural
productivityplusimprovementsin the internalandinternationaldistributionof
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Is the Demographictransitionin Europea key to explainingdemographic
changesin theLDCsandaguideto estimatingfuturefertilitytrends?Thebasisof
the declinein mortalityin the 19thcenturyEuropeandthe20thcenturyAsia,
Africa,andLatin Americais different,andso is the paceof change.Gradual
economicimprovementandslowchangesinpreventiveandcurativemedicinecaused
a slowrisein expectationof life in Europe;thesharpimpactof thetransferof
moderntechnologyin medicine,sanitation,agriculture,transport,andcommunica-
tionshasbroughtamuchmoreabruptrecentincreaseintheaveragedurationof life
in theLDCs.
Thepaceof themortalitycomponentof thetransitionin theLDCsisthus
muchmorerapidthaninanyEuropeanpopulation.
In thoseLDCsin whichthefertilitycomponentof thetransitionhasalready
occurred,thereductionin fertilityhasalsobeenata pacemorerapidthanthatin
Europe.Therearea numberof possiblereasonsfor theunprecedentedspeedof
declinein the eightLDCs in whichthe TFR hasfallenby at least50 percent
(generallyin lessthan20or25years).In mostof thesepopulationstherehasbeena
veryrapidsocialandeconomictransformation,withmajordeclinesin mortality,
largeincreasesin schoolenrolment,andimpressivegainsin percapitaincome.A
novelelementabsentin the 19thcenturyEuropeis familyplanningprogrammes,
governmentalandprivate,with clinicsthatoffermoderncontraceptivet chniques
moreeffectiveandeasierto usethananyformsof contraceptionknownbefore
WorldWarII andsupportingeducationalndinformationalctivities.
TheLDCsthathavehada largeandsteepdeclineinfertilitydifferfromthose
thathavehadonlyamodestandgradualdecline,andfromthosethathavehadnone
atall,inoneormoreof thesecharacteristics:
(3)
therapidityandpervasivenessof generalsocialandeconomicprogress,
especiallyinreducingmortalityandattaininguniversaleducation;
thepresenceor absenceof aneffectivefamilyplanningorganization
(public,private,or both) providingdistributionof contraceptives,
clinicsforvariousrelatedmedicalservices,informationandeducation;
theexistenceor non-existenceof incentivesandpenaltiesthatfavour
coupleswhorestrictheirchildbearing;and
the compatabilityof voluntarydecisionsto limit childbearing,and
thechoiceof smallfamilies,withthegeneralcultureandstronglyheld
'beliefs. .
(1)
(2)
(4)
Onlythefirstandfourthfactorswereoperativeinthedemographictransition
in Europe. A thoroughlook at Europeanexperiencehasrevealedthatsocialand
economichangesaffectfertilitydifferentlyin differentculturalcontexts.The
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Table1
RecentReductionsinFertility(TotalFertilityRate)inSelected
LessDevelopedCountries
Country EarlierTFR LaterTFR Percentreduction
Singapore 6.3 (1959) 1.9 (1977) 70
Taiwan 6.5 (1956) 2.5 (1980) 61
China 5.9 (1966-70) 2.6 (1977-81) 55
HongKong 5.1 (1960) 2.4 (1977) 53
S.Korea 6.0 (1960) 2.9 (1976-80) 52
Cuba 4.7 (1960-64) 2.3 (1977) 52
Mauritius 6.4 (1952) 3.1 (1977) 52
PuertoRico 5.0 (1950-54) 2.4 (1975-79) 51
CostaRica 7.4 (1960) 3.8 (1976) 49
Thailand 6.6 (1965) 3.9 (1979) 41
Chile 5.3 (1955-59) 3.1 (1975-79) 41
Colombia 6.8 (1964) 4.2 (1978) 38
Malaysia 6.9 (1957) 4.3 (1976) 38
SriLanka 5.9 (1950-54) 3.7 (1970-74) 37
Mexico 7.2 (1965) 4.7 (1979) 35
Brazil 6.2 (1945-49) 4.3 (1975-79) 31
Venezuela 6.8 (1960-64) 4.8 (1975-79) 30
Turkey 6.8 (1945-49) 5.1 (1970-74) 25
Philippines 6.6 (1960) 5.1 (1976) 23
DominicanRepublic 6.7 (1960-64) 5.3 (1975-79) 23
India 6.2 (1951-60) 4.9 (1979) 21
Tunisia 7.3 (1965-66) 5.9 (1974-t75) 19
Panama 5.9 (1960-64) 4.8 (1975) 19
Egypt 6.7 (1959-60) 5.5 (1975-76) 18
Peru 6.6 (1964) 5.5 (1974) 17
Indonesia 5.5 (1968) 5.0 (1977) 10
Thereare9 populationslistedin Table1 witha dropin TFR of 30 - 50
percentand9 morewith a reductionof 10- 25 percent.The26 populations
listedtotal2.4billionpersons;about900millionliveinLDCswithadecreaseof less
than10percent,no decreaseat all,or someincreasein fertility.The900million
live in Tropical'Africa,and a belt extendingfrom Bangladesht roughNepal,
Pakistan,Afghanistan,IranandmostArabcountriesto Morocco- withexceptions
suchasEgyptandTunisia.
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absenceof fertilityreductionin theCentralAsianpartsof theSovietUnionsuggests
thatin Pakistanin thenexttwoor threedecadesattainableprogressin healthand
educationmightbyitselfbringlittlereductionintherateof childbearing.
In termsof the evolutionfroma combinationof a highTFR anda low
expectationof life consistentwithnearzerogrowthto acombinationof lowTFR
anda highexpectationof life withthesamelow growthpotential,Pakistanhas
movedfaralongthepathto longerlife(fromameandurationof lessthan30years
to morethan50 years),but hashardlymovedtowardslowerfertilityrates.The
PakistanFertilitySurveyrevealedverylow ratesof contraceptivepractice(only
fivepercentof marriedwomencurrentlypractising).A slightreductionin the
totalfertilityratehasprobablyresultedfromarecentincreaseinageatmarriage,but
the rateremainscloseto 7 childrenperwoman.To interprethedemographic
transitionasimplyingthateconomicdevelopmentwillsoonbringalowerbirthrate
andarateof increasel ssthanthreepercentisunwarranted.
IntersectoralTax Burdensin Pakistan:
A Critical Reviewof ExistingEvidence
andSomeNew Estimates
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The studyhastwo objectives:to evaluateexistingempiricalwork on the
subjectof sectoraltaxburdens,andto presentalternative stimatesof relativetax
capacityand tax burdenfor the farmandnon-farmsectorsduringthe Seventies.
The resultsindicatethat whereastheagriculturalsectorasa wholewasovertaxed
comparedto thenon-agriculturesector,thehigherincomegroupsin thefarmsector
were substantiallyundertaxedas comparedto their urbancounterparts. This
fact reflectsthe extremeregressivenessof theagrariantax structurein theabsence
of aneffectivedirecttaxon agriculturalincome.
2.
Taxationof theagriculturalsectoris amajorinstrumentfor mobilizationof
the surplusandredistributionof incomein the economy,thetwo mostcrucial
problemsfacingdevelopingcountriestoday.Agriculture,by virtueof thefactthat
it is thelargestsectorin mostof thedevelopingcountries,is expectedto makea
significantcontributionto theresourcemobilizationeffortinthepublicsector.The
importanceof agriculturaltaxationin thedevelopmentliteraturealsoderivesfrom
its roleasamajormechanismfortransferringresourcesfromagricultureto finance
the expansionof industrialinvestment.Mobilizationof agriculturalsurpluses
< throughtax policyor changesin intersectoraltermsof tradehasplayeda vital
rolein thedevelopmentpolicyof severalcentrallyplannedeconomiesaswellasa
numberof capitalistcountries.
Apartfromconsiderationsof economicobjectives,astrongcasecanbemade
for comparabletax treatmentof agricultureon thebasisof thetraditionalfiscal
canonof equitywhich "demandsthat theburdeninvolvedin rapideconomic
developmentbedistributedequallyamongthedifferentsectionsof thepopulation"
[4,p. 67]. Therearetwo aspectsof equity;tax-payingunitsin similareconomic
conditionshouldbetreatedequally(horizontalequity),whereasthosewithgreater
abilityto payshouldbearagreatertaxburden(verticalequity)whateverthesectoral
originsof theincome.
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